Abstract. In a recent paper, S. K. Stein examined the problem of determining the cardinality, t(C*), of the largest subset S of the direct product C¿ of k copies of Cm such that distinct sums of elements of S yield distinct elements of C*. In this paper we show that t*(C5) = limt_,0O(T(C*)//c) = 2, answering a question raised by Stein. We also produce an infinite set of m's such that t(C^) > 2[log2 m].
The free capacity of C5. With E¡ = (0, . . . , 0, I, . . ., 0), the standard ith vector, we see that the set E¡, 2E¡, i = 1, . . ., k, is free in C*, hence t(C*) > 2k. Let S = {gj = (aXi, . . . , aki)\aß G C5, i = 1, . . ., N} he a free set in C*. Since the only elements in Z5 which are squares are 0, ±1, the equation 2f_i e,g, = 0 is equivalent to the system 2f_i x2aß = 0, j = I, . . ., k, to which the following corollary of the theorem of Chevalley-Warning [1] can be applied:
With K = C5, let {fj G K[XX, . . . , XN]} he a set of homogeneous polynomials in N variables such that 2 deg fj < N. Then the^ have a nontrivial common zero.
In our case, the degree of each f is 2. If A^ > 2k = 2 degjfT, the fj have a nontrivial zero, i.e. the set S is not a free set. This is a contradiction and we can conclude that r(C¡) = 2k. Consequently, the free capacity of C5, t*(C5) = limbec r(C*/k) = 2. 
